Few cases of Trichosporon species infection have been reported in children.
The present report describes a case of fatal disseminated Trichosporon asahii infection in a child treated for relapsed leukemia. Voriconazole has previously shown promising activity in vitro, and has been used successfully in the treatment of T asahii infections. The patient died five days after voriconazole treatment was started, and the autopsy revealed widespread systemic dissemination to all organs.
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Minimal inhibitory concentrations were determined using the National Committee on Clinical Laboratory Standards M27-A microdilution broth-based method (3), and were 8 mg/L, 0.03 mg/L, 1 mg/L and greater than 8 mg/L for amphotericin B, voriconazole, fluconazole and caspofungin, respectively. Plasma concentrations of voriconazole determined by high-performance liquid chromatography assay were 8.3 mg/L and 6.9 mg/L for the peak (2 h after infusion) and trough, respectively.
Two days after starting voriconazole, on May 7, blood cultures became negative; however, the patient remained febrile and neutropenic, developed multiple organ failure and died on May 10, after five days of treatment with voriconazole. His autopsy revealed disseminated fungal infection with multiple fungal abscesses in the kidneys, spleen (Figure 1 ), liver and gastrointestinal tract (not shown). Examination of the lungs showed diffuse alveolar damage, hemorrhages and multiple fungal abscesses.
DISCUSSION
Trichosporon species is an emerging pathogen in immunocompromised hosts, and T asahii is the species most frequently involved in disseminated infections (1, 2) . Most of the cases have been reported in neutropenic adults with hematological malignancies, although trichosporonosis has also been recently reported after solid organ transplantation (4). Disseminated T asahii infection remains uncommon in childhood, and has been mainly reported in immunocompromised children with hematological malignancies (5,6) and more rarely in preterm newborns (7) . The present case of disseminated T asahii infection occurred in a boy with severe neutropenia following chemotherapy for relapsed acute lymphoblastic leukemia, and its clinical course shared similarities with those previously reported, particularly the poor outcome. As described in adults, systemic infections with T asahii are associated with a poor prognosis (2) , and the mortality rate is estimated to be approximately 80% with amphotericin B therapy.
Cutaneous involvement with papulonodular or pustular lesions that are sometimes necrotic is frequently observed and is suggestive of trichosporonosis. Biopsies of these skin lesions reveal Trichosporon species in more than 75% of cases, and are helpful to promptly confirm the etiology and initiate appropriate treatment (2) . Pulmonary involvement, with respiratory symptoms and radiological features of alveolar or interstitial infiltrates, is also frequently observed (30% of cases). Although, Trichosporon species are isolated on culture of the sputum in some cases (2), in our patient, the culture was negative despite widespread invasion of the lungs. Our patient did not have skin lesions and the diagnosis was obtained by repeated positive blood cultures, liver biopsy and urine culture. Although liver and splenic abscesses have been less frequently reported (2), the pathological findings in our patient revealed extensive involvement of the liver, spleen, kidneys, stomach and lungs that likely resulted from sustained fungemia. In our case, identification of Trichosporon species required five days after the collection of blood cultures. Development and clinical application of a panfungal polymerase chain reaction assay could be a very useful tool for rapid detection and identification of fungal pathogens including Trichosporon species, allowing earlier intervention with specific treatment leading to improve patient outcomes (8) .
Susceptibilities of Trichosporon species to antifungal agents are variable in the literature; in vitro activity does not always correlate with efficacy in vivo. Recently, new azoles have appeared as promising therapies for this infection. In vitro studies have shown that that azoles, particularly voriconazole, were more potent than amphotericin B (9) . In the present case, voriconazole exhibited a low minimum inhibitory concentration value against the T asahii isolate. However, pharmacokinetic data indicate that children two years of age or older require a larger dosage per kg of body weight than adults to achieve similar peak concentrations at the same dosing interval (10) . Thus, voriconazole assays were performed for our patient and showed plasma concentrations above the minimum inhibitory concentration, similar to those observed in adults. Recently, a relationship between fungal infection progression and voriconazole concentrations has been suggested. Favourable responses are observed in patients with concentrations above 2.1 mg/L (11). However, voriconazole plasma concentrations are clearly not the sole predictor of outcome, because the patient died despite achieving concentrations well beyond this threshold value. To date, no comparison of amphotericin B and azoles has been performed in the treatment of trichosporonosis, and the most efficacious regimen has not been defined. However, some reported cases suggest clinical efficacy for voriconazole in these infections, in monotherapy (2) or in combination therapy with amphotericin B (5). In another patient with acute myeloid leukemia, monotherapy with amphotericin B and subsequently voriconazole failed to cure disseminated T asahii infection, but combined treatment with amphotericin B and caspofungin produced a clinical and microbiological response (6) .
The death of our patient highlights the critical requirement for early diagnosis and rapid appropriate therapy of trichosporonosis to obtain a favourable outcome.
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